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The Performance of High Ability Students in the United States
on National and International Tests

Carolyn M. Callahan, Ph.D.
Univer:ity of Virginia

Highly able students in the United States have received little attention in the wide-ranging discussions
of poor performance in the American educational system. Unfortunately, ignoring the results of
international and national assessments oft/us group of students has led to the misconception that thev
are sufficiently challenged by the educational system. Reviews of national assessments of aptitude and
achievement reveal that few strides have been made in significantly improving the performance of the
most able students in the United States, and the findings from international studies provide devastating
evidence that the achievements of the most able students in the United States are far behind those of
other industrialized nations. In addition, among students who score highest on assessments used for
college admission, fewer and _fewer are electing careers in mathematics or scienceleaving fields
essential for progress to languish in this country. Current trends must be reversed if we are to hope to
meet the National Education Goals set br the President and Governors for the Year 2000.

Introduction

Callahan documents that the current status of the
highest achievers in the United States is far below
the international standard and that it will require
an effort of major proportions to achieve the
National Education Goals by the year 2000. Dis-
couraging evidence abounds in data on achieve-
ment, aptitude and even career goals, that Amer-
ica's top students lag behind the top students of
comparable nations. The most recent studies of the
International Association for the Evaluation of
Educational Achievement, data from the Educa-
tional Testing Service, the National Assessment
of Educational Progress, and the National Science
Foundation, and other international achievement
comparisons yield telling data.

The average Japanese student exhibits higher
levels of achievement in calculus than the
top 5 percent of American students enrolled
in college preparatory courses.
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The most able U.S. students (the top 1 per-
cent) scored lowest in algebra among the
analogous cohorts of 13 other countries in an
international study.

The most able (the top 1 percent) of U.S. high
school seniors scored among the lowest in
geometry and calculus (I2th out of 13 nations
assessed).

The algebra achievement of the top 5 percent
of U.S. students is lower than that of the
corresponding cohorts from all but one coun-
try of 13 countries studied in an international
-omparison.

The top 1 percent of science students in the
United States were outscored by 8 of 12 other
nations participating in international science
assessments in 1976. By 1988 students in
advanced placement programs in the United
States were outscored by 12 other nations
participating in assessments in bioloLy, by all
but 2 in chemistry, and all hut 4 in physics.
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Although the number of high scorers on the
quantitative (mathematical) section of the
Scholastic Aptitude Test (SAT-M) has been
increasing, the number of high scorers on
the verbal portion (SAT-V) of that test has
been steadily declining.

Even though there are more high scorers on
the SAT-M, among the students receiving
these high scores the proportion of the top
scorers electing careers in math, science and
engineering has been steadily declining since
1982.

In mathematics graduate programs, the num-
ber of U.S. graduate students has declined
by 1,400 while the number of foreign nation-
als in those programs has increased by 3,100.

Since the National Assessment of Educational
Progress (NAEP) began in 1971 with reading
assessments, there has not been a single in-
crease in the proportion of students scoring
at the top levels in reading (between 1971 and
1984), mathematics (between 1973 and
1986), or science (between 1969 and 1986).
In mathematics, the number of 13-year-olds
scoring at the top level has significantly de-
creased.

When items from the NAEP assessments in
mathematics and science were used in a
comparison by the International Assessment
of Educational Progress with five other coun-
tries and four Canadian provinces, the chil-
dren in the United States earned mathematics
scores lower than all but one other group
(French-speaking students in Ontario).

In one international comparison of mathemat-
ics achievement among young children in
three countries, only 15 Americans were
among the 100 top scorers in first grade and
only 1 Amcrican was among the top 100 in
fifth grade. In a second study, only three
American children were among the top 5
percent in a mathematics comparison across
cities in Japan. China and the United States.

If achievement had been equally distributed
in the sample, 40 American children would
have been in the top 5 percent.

Concerns about the achievement level of stu-
dents in the United States have generated consider-
able interest in the media and among education
professionals. Expressions of concern about the
poor achievement of students in the United States
have covered nearly every disciplinefrom math,
science, and foreign languages to geography, read-
ing, and writing. But most of the focus of concern
has been on the poor achievement of the average
student or the at-risk student. The data presented
on these populations raised grave concerns and
calls for substantial reform in the schools. Unfor-
tunately, the discussions of the results of most of
these assessments fail to bring forth information
on the achievement levels of the most able students.
Thus, a dangerous misconception has prevailed
that the United States need not worry about the
bright and capable students because they are
achieving well in school. Further, this erroneous
assumption has influenced discussions of educa-
tional priorities.

The synthesis provided by this paper began as
an attempt to ascertain just how well the students
in the gifted population in the United States have
fared on both international achievement tests and
on national tests of academic achievement and
aptitude. The students who participated in these
studies were not classified according to their intel-
lectual ability, and the students singled out for
closer scrutiny in this report were, therefore, not
formally identified as "gifted" students among
the populations studied. However, in each case the
students selected for study represent the highest
scoring students among the groups sampled and
thus can be considered the "academically elite"
or the "highest achieving" students in the U.S.
population.

The basic question to be answered in this study
was whether the achievement pattern of the most
able population followed the pane; a of decreased
achievement characterizing the general popula-



tion, or whether the gifted group had received an
education that had resulted in distinguished per-
formance. Declines in achievement levels across
many disciplines and in the general student popu-
lation on national standardized tests have been
documented in numerous sources. Thus, it is
important to determine first whether the data on
the achievement levels of the most able students
indicate a similar trend of lower level of perform-
ance than that of prior, comparable groups, or
whether these students are now achieving as well
as or better than past classes. A corollary question
is whether the current school setting and curriculum
serve the most able students well.

In times of increased international competition
and a shrinking globe, it is insufficient to maintain
a parochial view of achievement and to be satisfied
with internal, longitudinal comparisons. It is in-
creasingly necessary that the United States examine
the achievement of its students in relation to the
achievements of students in other nations. "No
longer can society view education and competi-
tiveness in the international marketplace as discon-
nected happenings" (Cooney, 1988, p. 352). Thus
the nation must ask if its schools provide the most
able students with the background, the knowledge,
and the problem-solving strategies that will allow
them to be competitive internationally.

To provide answers to these questions, this docu-
ment includes a review of the available data on
select populations from a wide variety of sources.
Firsi, the longitudinal data available from per-
formance on standardized tests administered in this
country are examined. These tests are generally
regarded as indicators of the quality of the perform-
ance of U.S. students and schools over time.
Second, studies comparing the achievement of the
highest scoring U.S. students and the achievement
of the highest scoring students in other nations are
scrutinized for evidence of the relative achieve-
ments of U.S. students. The studies included in
this analysis include those of the International
Association for the Evaluation of Educational
Achievement (LEA) and the Center for the Study
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of Human Growth and Development at the Univer-
sity of Michigan. These data provide a reading of
the global competitiveness of the most able U.S.
students across both elementary and secondary
levels of achievement. Because questions have been
raised about the degree to which these interna-
tional assessments may not match national goals,
data which compare performance of U.S. students
to students from other nations on measures dewl-
oped as a part of the U.S. National Assessment of
Educational Progress program (NAEP) are also
examined.

There is a focus on mathematics and science ;n
this paper which evolved from the characteristics
of the available data which are, in turn, a reflection
of the interests of contemporary society. The
United States has beeline a technological society
in which developments in many fields are depen-
dent on the "basic science" work of scientists,
mathematicians, and engineers with the capabili-
ties of solving complex and sophisticated problems
in those disciplines. The importance of science to
every aspect of society, from basic health care to
nutrition to improving the quality of life in general,
is well understood. The importance of mathematics
has been succinctly and clearly stated by Travers,
Oldham, and Livingston (1982):

At the most basic level, a knowledge of mathe-
matical concepts and techniques is indispens-
able in commerce, engineering and the sci-
ences. From the individual pupil's point of
view, the mastery of school mathematics pro-
vides both a basic preparation for adult life
and a broad entree into a vast area of career
choices. From a societal perspective, mathe-
matical competence is . . . needed to ensure
the continued production of the highly-
skilled personnel required by industry, tech-
nology and science (1).

The importance of mathematics and science to
the general welfare of the nation warrants the
general concern over achievement across all ability
levels and the consequent investment in extensive



assessments in those areas. Further, it justifies the
expectation that the most able of students in the
United States achieve at a level which matches their
capabilities and which is competitive with the
youth of other nations. This focus on mathematics
and science is reflected in the priorities given to
assessments in these areas and the resulting data
available for consideration in this paper.

Although much of the data presented in this
paper are from achievement and aptitude indica-
tors in the areas of science and mathematics, data
from other disciplines have been introduced wher-
ever they were available. Further, related findings
from studies focusing on variables other than
performance were also considered as they added
to a complete discussion of the issue of high ability
students. For example, a focus on the outcomes of
measures of achievement and aptitude may reveal
the capabilities of students, but if other data indicate
that U.S. students are not electing to capitalize on
their capabilities by pursuing majors, professional
careers, or graduate programs in the areas in
which they have greatest talent, the nation stands
to lose great resources. Achievement and aptitude
data on highly able students were accompanied by
career interest data which indicated that those
students scoring highest in certain areas of critical
shortage express little interest in pursuing related
careers in mathematics and science.

College Entrance
Examinations

Without question, the issue of rising and falling
Scholastic Aptitude Test (SAT) scores generates
great interest and news each year when the latest
results are published. At times, there has been
great consternation over the decline in the number
of high scoring studentsthe most recent occasion
being the mid-1980s. This resulted in a publication
by the College Entrance Examination Board
(CEEB) (Turnbull, 1985) which included a special
section entitled "Fewer High Scores," in which
the chop in the number of high scores on both the
verbal and mathematical portions of the test be-
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tween 1970 and 1976 was attributed to a reduction
in the number of students taking the SAT and the
influence on high scorers of the same variables
affecting the scores of the total test population. In
1985, The Educational Testing Service (ETS) re-
ported, "The Panel, although a little troubled, did
not pursue the matter further, but the decline in
high scores has continued and remains a source
of concern" (7). Although ETS acknowledged the
problem, no further explanation has been offered
or investigation undertaken.

As figures 1 through 12 indicate, the pattern of
numbers and percentage of high performers since
1984 is quite different across the sub-tests of the
SAT. Student performance on the verbal section
of the test shows a fairly consistent pattern of
decline between the years 1972 and 1989, with
the 1989-1990 difference negligible. An examina-
tion of the most recent six years reveals a few
years where the number of high scorers increased
slightly, but overall, the declining pattern holds
true, with 1989 yielding the fewest students scoring
be:ween 700 and 800 since 1984.

The pattern for mathematics, however, is quite
different. The numbers of high scorers declined
steadily in much the same way as for the verbal

Figure 1.Number of students scoring > 750
on scholastic aptitude test-verbal
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Figure 2.Number of students scoring > 750 Figure 4.Number of male and female students
on scholastic aptitude test- scoring > 750 on scholastic aptitude
quantitative test-quantitative
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Figure 3.Number of students scoring > 750
on scholastic aptitude test-verbal
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Figure 5.Number of students scoring > 700
on scholastic aptitude test-verbal
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sub-test until 1982 when a consistent pattern of
increasing numbers of high scorers began. This
pattern has been consistent, with 1990 yielding
the greatest number of high scorers (between 700
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Figure 6.Percent of students scoring > 700
on scholastic aptitude test-verbal
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Figure 7.Number of students scoring > 700
on scholastic aptitude test-
quantitative
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Figure 8. Percent of students scoring > 700
on scholastic aptitude test-quantitative
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Figure 9.Percent of students scoring > 650
on scholastic aptitude test-verbal
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and 800) in the history of the testing program.
These data patterns are consistent, whether one
defines high scorer as those scoring greater than
750, greater than 700, greater than 650 or greater
than 600. All of these data are taken from the
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College Board reports entitled "College Bound
Seniors." The pattern of continued decline in
SAT-V scores and the increase in SAT-M scores
has not been addressed or interpreted in any publi-
cations of the CEEB.
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Figure 10.Percent of students scoring > 650 Figure 12.Number of students scoring > 700
on scholastic aptitude test- on scholastic aptitude test-
quantitative quantitative 1985-90
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Figure 11.Number of students scoring > 700
on scholastic aptitude test-verbal
1985-90
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Speculations

The interpretation of the patterns of performance
on SAT sub-tests is very difficult for several
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reasons. It is very difficult to define the construct
measured by the Scholastic Aptitude Test. On the
one hand, the title clearly suggests that it is an
aptitude measure, and the researchers and admin-
istrators at the ETS have spoken "strongly and
consistently against attempts to use SAT scores to
measure American education" (Turnbull, 1985,
1). On the other hand, ETS publications include
discussions of general test score decline and suggest
a strong achievement component related to
schools: "A decline as sweeping as the one we
have seen in a generation presents educators with
an obligation to explore the educational lessons that
we may be able to learn from it" (Turnbull, 1985,
2). The current data in publications which report
trends in course taking among college students
suggest a very close relationship between the pat-
terns noted above (increases in numbers of high
scorers in mathematics and decreases in the number
of high scorers in verbal areas) and achievement.
For example, in a recent publication, What Ameri-
cans Study, ETS reports that the percentage of
students meeting the curricular recommendations
of four years of high school English (recom-
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mended by the National Commission on Excellence
in Education in A Nation at Risk) has decreased
since 1972, while the percentage of students taking
three years of science and the percentage of stu-
dents taking three years of mathematics has in-
creased. This course-taking patt :rn may explain
some of the decrease in high scorers on the SAT-V
and the increase in high scorers on the SAT-M.

Eck land (1982) also notes that interpretation of
changes in SAT sub-test scores is difficult because
the items are changed each year, opening the possi-
bility that the test actually becomes easier over
time. Two technical studies comparing the 1963
and 1973 versions of the tests verified that the
tests had become easier. Similar data are not avail-
able comparing the current versions of the test to
earlier versions. However, if that trend has contin-
ued over time, the longitudinal data on verbal
declines would be underestimated and increases in
mathematics scores would be overestimated in
terms of actual performance.

Another possible explanation can be offered for
the increase in the number of high scoring students
in mathematics on the SAT without a similar in-
crease in verbal scores. The influx of Asian immi-
grants into the United States beginning in 1965 and
rapidly growing over the past two and one-half
decades may be associated wi'h these patterns. For
example, a study by the San Diego schools found
that "Southeast Asian immigrants earn higher
grades as high school juniors and seniors than
virtually all other groups, significantly out-per-
forming white students. The most academically
successful among the refugees were students from
Vietnam. who represented more than 23% of the
valedictorians and salutatorians in the class of
1986" (Divorky, 1988, 220). The CEEB reports
that between the years 1972 and 1990, the percent-
age of Asian Americans taking the SAT increased
from 1 percent to 7 percent (from 25,158 to
71,792). Between 1987 and 1990, the average
mathematics score for this group increasea steadily
from 521 to 528 and exceeded the average score
of whites (the next highest scoring group) by 32 to
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37 (in 1990) points each of those years. Average
scores for the Asian-American population were not
reported before that time. Unfortunately, it is not
possible to separate American-born from immi-
grant children in the data base in order to verify
the hypothesis that the increased scores may result
from prior instruction in other countries, and it is
not possible to separate the influence of instruction
from the strong commitment to educational values
within the Asian family.

A final hypothesis which may explain increases
in SAT-M scores is the influence of the early
identification of mathematics talent and subsequent
educational programs (primarily acceleration op-
portunities) which have evolved through the admin-
istration of the SAT to more than 100,000 12-
year-olds each year. Opportunities for these stu-
dents to attend special programs, or the opportu-
nity for them to begin study of algebra early, and
the increased offering of algebra in eighth grade
by many school districts as a means of addressing
the needs of the mathematically talented may
account for the increased number of high scores on
the quantitative scale of the SAT. In other words,
the increase in scores on the SAT-M sub-test may
be evidence of the influence of direct intervention
in a specific discipline with highly able students
through programs specifically designed for gifted
students.

Short-term Measures of Interest
in Mathematics and Science and
Long-term Trends in the Pursuit
of Advanced Degrees and
Productivity

Sadly, even the satisfaction felt with the increas-
ing number of high scorers on the quantitative
portion of the SAT is quickly squelched when the
future plans of these students are examined.
Clearly, the best minds in the quantitative fields
are not interested in pursuing associated careers
in the numbers needed to meet the growing demand
for mathematicians and scientists. Students who
take the SAT examinations asked to complete a
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survey which includes questions relating to their
antic:pated college majors. An analysis of trends
in the choices these students are making indicates
that although the proportion of top-scoring exami-
nees planning to major in math, science, and
engineering (defined as in the top 10 percent ac-
cording to ethnic group and sex) is greater than
that of the general examinee population, that pro-
portion has declined steadily since 1982. "The
decline reflects an overall decline in interest in
mathematics and the physical sciences" (Grandy,
1987, 1). In the last year reported, 1986, only
about 15 percent of the white females who scored
above the 90th percentile in mathematics planned
to major in a "highly quantitative field, namely,
mathematics, physical sciences, or engineering"
(Grandy, 1987, 1). In 1982, half of the students
scoring in the top 10 percent planned to major in
math, science, or engineering. Only 44 percent
expressed such intentions in 1986. Moreover, in-
terest in engineering rose steadily between 1977
and 1982 but has now leveled off; the same pattern
is true for computer science, with 1983 as the year
of greatest interest. Interest in the study of mathe-
matics and the physical sciences has steadily de-
clined over the past decade among high scoring
students.

Not only has there been a decline in the selection
of mathematics and science careers at the bache-
lor's level among highly able students, but there
has also been a decline in the percentage ofstu-
dents entering the graduate level of study, and
ultimately, in the level of productivity. For exam-
ple, even though the total number of graduate
students enrolled in graduate programs in mathe-
matics in the United States increased by about
1.700 students from 1975 to 1986, this number
actually reflects a decline of 1,400 U.S. students
and an increase of 3.100 non-U.S. students (Madi-
son & Hart, 1989). The percentage of U.S. citizens
earning doctorates in mathematical science in the
United States declined from 72.3 percent of the
total to 50.3 percent between 1974 and 1986,
while the percentage of doctorates earned by stu-
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dents holding temporary visas increased from 18.5
percent to 37.3 percent. In addition, the total num-
ber of doctorates decreased from 1,211 to 730
(National Research Council, 1987). Further, the
Committee on the 'athematical Sciences in the
Year 2000 points to serious declines in the scholarly
productivity of mathematical scientists and scien-
tists in general. Although mathematicians in the
United States produced 37 percent of the world's
research articles in that field, this is a significant
drop from the level of 1973 when they produced
48 percent of those articles. This decline does not
represent a switch in productivity to math-related
fields. Scholarly productivity in each of the areas
of clinical medicine, earth and space sciences,
engineering and technology development, biomed-
icine, biology, physics, and chemistry has also
dropped or remained the same since 1973.

The National Assessment of
Educational Progress

One indicator which can be used in assessing the
relative achievements of high ability students is
performance over time on the National Assessment
of Educational Progress (NAEP). Although the
tests used in the NAEP assessments are general
proficiency tests (thus, failing to assess very com-
plex and abstract reasoning) and are not designed
to assess the specific achievement of the most able
students, some of the trend data do suggest that
there have been decreases in achievement among
the most able students in several areas which are
of concern.

Mathematics and Science
Achievement

In the NAEP assessments, students' scores are
standardized on a scale ranging from 0 to 500 with
a median of 250. Further, students are categorized
as scoring at or above a certain level of proficiency
with 350 representing the highest category used.
Appendix A provides descriptions of the highest
categories based on the types of items which must



be answered correctly for a student to score in
that category. Students of ages 9, 13, and 17 are
assessed in each nationwide assessment.

The percentage of 17-year-old students scoring
at or above 350 in mathematics declined 1 percent
(a statistically significant decline) between 1973
and 1986 while the percentage of high-scoring 13-
year-olds declined 1 percent in that same time
frame (Dossey, et al., 1988). Mullis et al. (1988)
also report that between the years 1977 and 1986
virtually no 9-year-olds demonstrated proficiency
at the 350 level. Further, only .6 percent scored at
the 300 level of proficiency in 1986, and the trend,
though slight, was downward in that category from
1977 through 1986. The percentage of males in
the 300 level category among 9-year-olds de-
creased from .7 percent to .6 percent, and the
percentage of females in that category decreased
from .8 percent to .5 percent. The decrease in
students scoring in the highest category (greater
than or equal to 350) Nk as statistically significant
for 13-year-olds for the years 1978-86 (from .9
percent to .4 percent), with the larger decrease in
the percentage of females from .8 percent to .2
percent. While there was a slight upturn in the
trend for 17-year-olds in the 1985-86 assessment,
it primarily represented greater increases for
males (from 6.7 percent in 1981-82 to 8.2 percent
in 1985-86) than for females (4.1 percent to 4.5
percent). Further, earlier achievement levels (of
either 1973 or 1976) were not attained in the latest
testing.

In science, similar decreases are noted among
17- and 13-year-olds (1 percent) between 1969-
70 nd in 1986 (Applebee, et al., 1989). No change
was noted for 9-year-olds, but "virtually no 9-
year-olds" scored in the highest category in any of
the science assessments (Mullis & Jenkins, 1988).
From 1975-76 to 1985-86, the percentage of stu-
dents scoring in the highest category fell from .07
percent to .02 percent among 13-year-olds and
from 8.5 percent to 5.5 percent among 17-year-
olds (Mullis and Jenkins, 1988).
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Other NAEP Assessments

In the civics assessment, the average number of
"acceptable responses" on the civics proficiency
score for 17-year-olds decreased from 81.4 to 79.1
between 1976 and 1988 (Anderson et al.1990).
Although the average number of items answered
correctly in the test of factual knowledge of history
increased between 1986 and 1988, there were still
no fourth or eighth graders scoring at the 350 level
of proficiency, and only 4.6 percent of the twelfth
graders scored 350 or above (Hammack, et al.
1990).

Other indicators

Maeroff (1983) has also reported on the serious
underachievement of the most able U.S. students
using the results of a recent assessment in New
Jersey as an example. In 1981, of the 30,000
students entering public colleges in New Jersey,
only 7,000 had completed college preparatory
algebra. That means less than 1 percent of the
students entering public colleges were proficient
in basic mathematics.

Limitations of the National
Assessment of Educational
Progress for Evaluating High
Ability Students

The NAEP data is more distressing when one
considers that the items on all of the NAEP assess-
ments are constructed at a relatively low level. As
Shanker (1990) has pointed out, even thc questions
at the highest levels of these tests "do not require
knowing Dickens or Shakespeare or calculus or
difficult concepts in history or science. They re-
quire the kinds of skills people who have com-
pleted high school need in order to find their way
in the world" (346). Two examples from the tests
of mathematics considered to be at the highest level
(350) illustrate this observation:

Which of the following are equivalent equations?

1 1



x + 2 = 9 and x 2 = 9

y 3 = 7 and y + 5 = 15

z 6 = 3 and z = 3

1 + "") = w and w + 1 = 2

The number of tomato plants (t) is twice the
number of pepper plants (p). Which equation best
describes the sentence above?

t = 2p

2t = p

t = 2 + p

2 + t = p

Although these items are relatively simple, only
a very few fourth and eighth grade students attain
proficiency at the highest level, and the numbers
of students scoring at that level have decreased
since the beginning of the assessment program.
Furthermore, the Educational Testing Service
(Applebee et al.. Langer 1989) reports that "few
students performed at the extreme ends of the
scalethat is. from 0 to 150 and from 350 to 500
(7) for any of the assessments. So few fourth and
eighth grade students score in the upper ranges
(beyond the 350 level) that data are not even
reported on this group and the very small numbers
of students in the 350 category make trend analysis
very difficult and speculative. Dossey, et al. (1988)
claim that the skills at the 300 level are too
advanced for 9-year-olds and that it is "expected-
111) that no 9-year-olds or 13-year-olds will
achieve at the 350 level.

Compare that claim with the findings of Miwa
(1987) provided in table 1 on the achievement of
Japanese fifth and sixth graders on similar assess-
ments. These items are very close in conceptual
difficulty of the 350 level of proficiency on the
NA EP assessment, and yet more than 60 percent
ofJapanese students younger than 13 can answer
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those questions while only .4 percent of 13-year-
olds in the United States do. The United States
seems to be willing to accept and justify unneces-
sarily low standards of achievement for its students.

Shanker also points out that when the NAEP
exam for 17-year-olds is compared with school-exit
tests in other countries the NAEP instruments are
far less demanding. It is little wonder that students
in the United States perform so poorly on interna-
tional assessments.

The International
Comparisons

As the data from Miwa (1987) cited above
suggest, relying only on lonizitudinal, national
comparisons alone gives a very incomplete picture
of the performance of U.S. students. Unfortu-
nately, when international assessments are made,
a consistent. damning pattern of low relative
achievement of the most able U.S. students is
evident.

In introducing the need for international assess-
ments. McKnight et al. (1987) point out that scores

Table 1.Representative items used by Miwa to
assess mathematics achievement among Japanese
fifth and sixth grade studems

Fifth Grade
Find the value of X which satisfies each
X x 4 2 r 6 (85.8% correct)
56 + 38 = X (80.8% correct)

Sixth Grade
When we substitute a positive number into

of the following expressions the greatest
is

(63.0% correct)
a. I ':
h. '2
c.

_ '2

We hu apples for A en and oranges for B yen, and
hand a 1000 en note. Ilow much change do we
have? (61.2% correct)

1 2



on standardized achievement and aptitude tests
(such as the SAT) have often been used to show
that U.S. achievement in mathematics, among
other subjects, is not what it used to be. ("Test
scores are declining. . . . ") Recently these same
measures have been used to announce that the
crisis is past ("Test scores are rising again at
last. . . .") But whether used only to accuse or
excuse, such information makes use of only one
standardwhat we are doing now as compared
with our past performance. That is, we compare
ourselves with ourselves (13).

A nation should not rely solely on its own
educators te: identify all of what is important to
know, to be able to do, and to assess in the disci-
plines. The success of U.S. students in the future

. depends on their ability to function in a world with
a global perspective and an international scientific
and mathematical community.

Further, reliance on longitudinal data forces
comparisons with arbitrary standard years. The
choice of particular years for comparison over timc
of national achievement provides a standard for
longitudinal comparison, but educators and policy
analysts must be cautious about the value attrib-
uted to the years available for comparison. Of what
importance is the year 1972 for SATs or 1973 for
the NAEP mathematics data (except that 1972-73
was the first year in which NAEP mathematics
assessments were administered)? There is no rea-
son to believe that the benchmark years chosen
for comparison represent "good" performance.
Even if U.S. students were to make consistent and
positive gains in test scores, what is to inform us
of their progress relative to that of others? Olym-
pic swimmers do not simply swim "as fast as they
can"; they sometimes swim against the clock with
known times of accomplishments of others. And it
is generally agreed that they need to swim against
the competition to assess their real achievement.
Similarly, one means of providing additional per-
spectives on the achievements of academically able
students in the United States is to look at interna-
tional comparisons.

Studies of the International
Association for the Evaluation

of Education Achievement
The International Association for the Evaluation

of Educational Achievement (IEA) has conducted
numerous studies comparing the achievement of
students in cooperating countries in the disciplines
of mathematics, science, civic education, reading
comprehension and literature, and English and
French as foreign languages. Over the history of
this effort, the studies of this group have included
students from various grade levels to allow compar-
isons at both elementary and secondary levels.
Some nations have participated in all the studies
assessing all of the disciplines, while others have
opted to participate only in certain studies of partic-
ular interest. The concepts included in the assess-
ments and the instruments used for assessments of
the disciplines are determined by a distinguished
panel of over 40 educators representing each of the
countries involved in the project.

Although there is a plethora of data available
from these studies, this paper will focus on the
mathematics and science studies since the data are
the most recent on these topics and some compara-
tive data across years are also available for consid-
eration.

The IEA Mathematics Studies

In the most recent studies of mathematics
achievement, two different groups of students
were studied. Population A was made up of all
students in the grade (year level) where the major-
ity of students had attained the age of 13.00 to
13.11 by the middle of the school year. The other
population sampled, Population B, was composed
of all students who were in the normally accepted
terminal grade of the secondary education system
and who were studying mathematics as a substan-
tial part (approximately 5 hours per week) of their
academic program. Population B, students studied
at the end of the'r secondary level educational
careers, was considered the "elite" or "'cream
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of the crop' with respect to school mathematics in
the school system of each country" (McKnight et
al. 1987, 17). In other words, the American stu-
dents sampled in this study represented a very
small percentage of the student body (15 percent)
the l-test or academically elite of U.S. high schools.
Only Israel and Japan had a smaller percentage of
the student body enrolled in such courses (10
percent and 13 percent respectively) than did the
United States, and the low enrollments in Japan
may be related to the early completion of mathemat-
ics requirements by the most able students in
Japanese schools. When the total age cohort is
considered (i.e., all age cohorts whether in school
or not), only Israel, Sweden, and Belgium were
testing a more select group of students than the
United States (McKnight et al. 1987).

The most able college preparatory students in
each country were assessed across the topics of
number systems, sets and relations, algebra, geom-
etry, elementary functions and calculus, and prob-
ability and statistics. In each of those categories,
the students in the United States failed to achieve
at the international average. In the area of sets and
relations, the students in the United States scored
halfway between the international average and the
bottom quarter. In all other areas, their scores
were generally among the bottom one-fourth of the
countries assessed. When an even more elite group
from the United States was selected, those taking
calculus. the results were more distressing.

In the United States, the achievement of the
calculus classes, representing the nation's best
mathematics students, was at or near the average
achievement of the advanced secondary school
mathematics students in other countries. (In most
countries, all advanced mathematics students take
calculus; in the United States, only about one-fifth
do). The achievement of U.S. pre-calculus stu-
dents (the majority of 12th grade college-prepara-
tory mathematics students) was substantially be-
low the international average. In some cases the
United States ranked with the lower one-fourth of
all countries in the study, and was the lowest of the

advanced industrialized countries (McKnightet
al., 1987, vii).

At the risk of belaboring a point, this means that
the top 3 percent of American students (20 percent
of the 15 percent sampled) only earned scores at
the average of all students taking the same level
of mathematics in other countries.

Even more telling are the data which document
that "average Japanese students achieved higher
than the top 5 percent of the U.S. students in college
preparatory mathematics" (McKnight, et al, p.
26). When the researchers controlled for selectivity
effects by studying the top 1 percent and 5 percent
of the age group in each country,

The U.S. came out as the lowest [emphasis
added] of any country for which data were
available. That is to say, the algebra achieve-
ment of the most able students in the United
States (the top 1 percent) was lower than that
of the top 1 percent of any other country.
The algebra achievement of the top 5 percent

Table 2.Rankings of the mean mathematics scores
of participating nations of the top 1 percent of popula-
tion 13 students of the lEA Study of Mathematics
(Garden 1989)

Algebra and
Functions

Japan
Hungary
Canada

(Ontario)
Canada (B.C.)
Sweden
Finland
Belgium

(Flemish)
Belgium

(French)
England and

Wales
New Zealand
Scotland
Israel
United States

Geometry Calculus
Elementary

Japan
Hungary
Canada (B.C.
Canada

(Ontario)
Sweden
Belgium

(Flemish)
Finland
New Zealand
England and

Wales
Scotland
Belgium

(French)
United States
Israel

Japan
Finland
Canada

(Ontario)
Sweden
Hungary
New Zealand
England and

Wales
Belgium

(Flemish)
Belgium

(French)
Israel
Scotland
United States
Canada (B.C.)

"14



was lower than any other country, except for
Israel. In functions and calculus, the achieve-
ment of the top 1 percent of U.S. students
exceeded that of Canada's (British Columbia)
by only a few points even though calculus is
not even included in the curriculum of Canada
(McKnight, et al, .1987, 27).

Not only did the students from the United States
in the groups considered "elite" in the study of
mathematics score lower than the elite groups from
other nations, but they also were outscored by two
countries (Hungary and Scotland) that used much
broader definitions of the range of students to be
included in the study (Travers, et al., 1989). The
inclusion in the sample of students in Hungary
who were not taking courses which would truly be
regarded as pre-university courses and the inclu-
sion of two of the highest grade levels in Scotland
(instead of one) were regarded by the researchers
as factors which resulted in scores which "may be
considerably lower" (14) for those countries than
if the more strict criteria had been applied in
sampling. Therefore, the United States should
have had an advantage in comparisons to Hungary
and Scotland. Its iower scores reflect more serious
underachievement than even the comparisons to
other countries reflect.

In the collection of international data presented
above, the assessment committee made some as-
sumptions which cloud interpretations when com-
paring the achievement of the brightest students
in each culture. As noted, the sample of students
in Population B consisted of students in the termi-
nal year of secondary school who were studying
mathematics as a substantial part of their academic
program. This sampling procedure assumed that
the most able students would be in that sample.
However, in the advanced or accelerated programs
in countries such as Japan, many students com-
plete their study of formal mathematics at the
secondary level before that time. If this is the
case, only those who are somewhat less able would
be in the classes sampled, and the differences in
achievement among nations may bc underestimated

since students of lesser ability in those countries
are being compared with the most able in the United
States.

Another important statistic emanating from
these international studies is the number of high-
achieving students (those scoring greater than 76
percent on the test) per 1,000 students of the age
cohort from each country. Based on the latest
assessment scores and the numbers of students
currently served in advanced mathematics classes
in the countries assessed, the expected yield for
Japan is 58 high-achieving students per 1,000,
while for the United States it is only 3 students
per 1,00U. Only British Columbia has a lower yield
score (Garden, 1989).

The IEA Science Studies

lEA's first science assessment in 1970 adminis-
tered comprehensive or general science tests to

Table 3.Yield of high performance students as
reported by the WA study of mathematics: Popula-
tion B (Garden, 1989)

Nation

Percent of
sample
scores ex-
ceeding 76%

Estimated
number of
students per
1,000 of the
age cohort ex-
ceeding 76%

Belgium (Flemish) 11 11

Belgium (French) 7 7
Canada 1 2

(British Columbia)
Canada (Ontario) 9 16
England and Wales 22 13
Finland 17 21
Hong Kong 56 33
Hungary 3 17
Israel 6 4
Japan 48 58
New Zealand 12 13
Scotland 3 5
Sweden 16 19
Thailand 2
United States 2 3

18 15



four populations, including one group which repre-
sented students "in the terminal year of those full-
time secondary education programs which were
either pre-university programs or programs of the
same length" (Comber and Keeves, 1973, 10). At
the time of this first science assessment, the top 9
percent of students in the United States ranked 7th, .

the top 5 percent ranked 8th, and the top 1 percent
ranked 9th out of 14 countries. French-speaking
students in Belgium and Flemish-speaking stu-
dents in Belgium were treated separately.

During the mid-1980s, the IEA studied three
populations in its science assessments. The youn-
gest students were 10-year-olds, the second group
were 13-year-olds, and the third group consisted
of students studying science in the final year of
secondary school. Students at all three levels were
administered a general test, and the students at the
highest level were administered specific discipline
tests as well. It should be noted that the 13-year-
old U.S. students ranked thirteenth out of sixteen
countries, but more importantly, not a single stu-
dent in the United States earned a perfect score
(attained in twelve of the other countries). (Interna-
tional Association for the Evaluation of Educa-
tional Assessment, 1988).

The other results of this study to be discussed in
this report are based on those students considered
the "elite group" of each country (Population 3)
who were ih an advanced course (second year of
study) in the particular science area assessed. In
the United States, these students were all enrolled
in an Advanced Placement course in the discipline
assessed. The United States did not administer the
general test nor assess students not in advanced
classes and not in science classes. That is, U.S.
students were assessed only in their Advanced
Placement discipline while students in other coun-
tries were assessed on the general test and on one
of the discipline tests. Further, the administrators
in the United States did not administer five of the
items on the biology test, five of the items on the
chemistry test, and four of the items on the physics
test. Postlewaite (personal communication to the

Second International Science Study National Rep-
resentative Committee on first draft of SISS Vol-
ume 2, dated July 22, 1989) points out that he
assumes that these items were eliminated because
they were not relevant to the curriculum of the
United States. Although comparisons discussed in
this paper are those using common items on the
test, he notes that if his assumption is correct,
then the United States "has an advantage over other
countries" (26) because other countries did not
eliminate items not part of their curricula. Scores
of students in the United States were based only
on items matching the curriculum of the United
States; scores of the students in other countries,
while containing common items also included items
not necessarily part of the curriculum they studied.

The importance of the achievement of Popula-
tion 3 and the status of the students in this popula-
tion as the most able is stressed by the IEA assess-
ment committee in their note that "the scientific
literacy of the general population is one thing. The
science achievement of the elite in a technological
era is another" (International Association for the
Evaluation of Educational Achievement, 1988,
43).

The performance of these "academically elite"
students in the United States was shockingly low.
U.S. students in biology classes ranked last of the
14 nations in the report of the IEA (1988); those
in chemistry classes ranked twelfth out of 14; and
those in physics classes ranked tenth. The authors
of the report concluded that "the United States
would appear to have grounds for concern unless
the situation is remedied at the university level"
(73). Although a small number of the nations
studied reported mean age scores one year greater
than the mean age reported for the United States,
data are not available at this time which explain the
effect of this age difference on the scores; nor
does the age difference necessarily suggest a
greater number of years of science instruction for
the students in the other nations.

It is also important to note that the more select
the population studied, the lower the performance
of U.S. students (see table 4).



Table 4.Rankings of the mean science scores of the
top 1%, top 5%, and top 9% of Population 4 of the
lEA Science Study (Walker, 1976)

Top 9% Top 5% Top 1%

Australia
Sweden
New Zealand
England
Hungary
Scotland
United States
Finland
Belgium

(Flemish)
Netherlands
France
Federal Republic
of Germany

Belgium
(French)

Italy

Australia
New Zealand
England
Sweden
Scotland
Hungary
Netherlands
United States
Finland
Federal Republic
of Germany

France
Belgium

(Flemish)
Belgium

(French)
Italy

New Zealand
England
Australia
Scotland
Sweden
Hungary
Netherlands
Finland
United States
Federal Republic

of Germany
France
Belgium

(Flemish)
Italy
Belgium

(French)

'Population 4 was defined as all students who were in the final year of
full-time secondary courses leading to University entrance qualifica-
tions, or of full-time courses of the same length.

Educators in the United States should also be
concerned that scores of U.S. students showed
greater sex differences in science achievement than
the international average differences in all disci-
plines. 'lhe science scores of male and female
students reflect greater discrepancies (favoring
males) in the United States than in most other
countries. Only three of the fourteen other coun-
tries had greater div,crepancies between male and
female scores in biology and chemistry, and only
five other countries had greater discrepancies in
physics scores.

Other Studies Supporting the
International Association for the
Evaluation of Educational
Achievement Studies in
Mathematics

The secondary level findings presented in thc
LEA studies (lower achievement of the most able
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Table 5.Ranking of participating nations on the
basis of mean scores of science students in Popula-
tion 31 (International Association for the Evaluation of
Science Achievement, 1988)

Biology Chemistry % Physics

Singapore 3 Hong Kong 8 Hong Kong 8

England 4 (Form 7) (Form 7)
Hungary 3 England 5 Hong Kong 14
Poland 9 Singapore 5 (Form 6)
Hong Kong 4 Hong Kong 14 England 6

(Form 7) (Form 6) Hungary 6
Norway 10 Japan 16 Japan II
Finland 45 Hungary I Singapore 7
Hong Kong 7 Australia 12 Norway 24

(Form 6) Poland 9 Poland 9
Sweden 15 Norway 15 Australia 11

Australia 18 Sweden 15 United States 1

Japan 12 Italy 2 Sweden 15

Canada 28 United States I Canada 19

Italy 14 Canada 25 Finalnd 14

United States 6 Finland 14 Italy 19

Population 3 is defined as all students studying science in the final
year of secondary school. In the United States the population sampled
was students in advanced courses such as Advanced Placement (second
year of study of that particular science).

' The numbers in the % column indicate the percent of the total school
population enrolled in the schools of that country who are enrolled
in these courses.

students in the United States) are not unique to
those studies or to secondary school results. Other
international studies document similar perform-
ance differences in the elementary and middle
school age population and suggest that the pattern
of underachievement begins early. For example,
Stevenson et al. (1986) compared mathematics
achievement ofJapanese, Chinese, and American
first and fifth graders. Only 15 Americans were
among the 100 top scorers in the first grade, and
at grade 5 there was only 1 American among the
top 100 scorers. The poor achievement of Ameri-
cans was not due to a particular area of weakness.
"They were as ineffective in calculating as in
solving word problems" (605). lncidently, this
study examined the hypothesis that the perform-
ance differences might be attributed to the outside
tutoring of s'r)acial after-hours schools in Japan
and China and concluded, "Attendance at
afterschool classes had no relation to academic
achievement in any of the three cities" (Stevenson
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and Lee, 1990, 45). In a second study reported
by Stevenson (1987), only 3 American children
scored in the top 5 percent in a mathematics
assessment across 4 cities in Japan, China, and the
United States. If the math achievement had been
equally distributed, 40 American children would
have been in that group.

Stevenson and his colleagues (1986) also studied
the classrooms of the children and the attitudes of
the children's mothers. They found that in grades
1 and 5 the amount of instructional time devoted
to mathematics by the American children was about
3 hours per week (less than 20 percent of the
school day as compared to 40 percent time on
language arts and reading) and was less than half
the time that either the Japanese or Chinese devoted
to math instruction. In some American classrooms
observed, no time was devoted to mathematics in
over 40 hours of observation per classroom.

Further, in American classrooms, children
known to be in school were often not in the
classroom during observation times (18.3 percent
of the time for American fifth grades; less than .2
percent in classes in classes in Taipei and Sendai).
The absent students were found to be on errands
to the school office, in another classroom, or,
ironically, in the library. Stevenson, et al. also
found that American mothers rated their children's
achievement in mathematics very favorably and
were pleased with the job the schools were doing.
The Chinese and Japanese mothers did not rate
their children's achievement as high nor did they
believe the schools were doing as good a job in
mathematics instruction. Finally, Stevenson and
his colleagues found that the American mothers
attributed the child's success or lack of success in
mathematics to the ability of the child, while the
Japanese mothers were more likely to attribute
success to the effort of the child. These findings,
combined with those of Miwa, suggest that the very
low relative performance of the best U.S. students
in mathematics begins in first grade and is consis-
tent across grade levels and studies.

In an attempt to compare the performance of
students from the United States and othernations

on the concepts tested in the National Assessment
of Educational Progress, the Educational Testing
Service has used a sample of items from the 1986
NAEP mathematics and science tests to make
international comparisons of the achievement of
13-year-olds, Six countries were included in this
study, with four Canadian provinces studied as
separate comparison groups. Comparisons of the
percentage of students scoring in the two highest
groups in mathematics (those scoring at or above
600 and those scoring at or above 700) are presented
in table 6 (Lapointe et al. 1989). The scale ranges
from 0 to 1000 with a mean of 500 and a. standard
deviation of 100. Of all the groups participating,
the United States had the lowest percentage of
students scoring in the upper ranges of assessment
(at or above 600) of all but one other group (French-
speaking students in Ontario). When the group
scoring 700 or greater was considered, the United
States had a lower percentage of students in that
group than all other countries except French-speak-
ing students in Ontario, Irish students, and French-
speaking students in New Brunswick.

On the science assessment of this comparison
using NAEP items, a greater percentage of stu-
dents in British Columbia, Korea, the United King-
dom, and English-speaking Ontario scored at or
above 700 than did students in the United States.
Only Ireland, French-speaking Ontario, and
French-speaking New Brunswick had a smaller
proportion of students scoring 600 or greater.

School-Related Factors
Which May Influence the

Achic vement of Highly Able
American Students

Cross-cultural studies have not been limited to
the examination of test scores alone. Curricular
analyses and studies of other school factors suggest
several variables which yield hypotheses for ex-
plaining the poor performance of all U.S. students,
including gifted students. For example, the Sec-
ond International Mathematics Study found that
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Table 6.Percent of students perforniing at or above
600 or 700 on the mathematics portion of the Inter-
national Assessment of Educational Progress (La-

Table 7.Percent of students performing at or above
600 or 700 on the science portion of the International
Assessment of Educational Progress (LaPointe,

Pointe, 1989). 1989).

Level' 600 700 Level' 600 700

Koreab 40 5 British Columbiab 31 4

Quebec (French) 22 2 Korea 33 2

British Columbia 24 2 United Kingdom 21 2

Quebec (English) 20 1 Quebec (English) 15 1

New Brunswick (English) 18 1 Ontario (English) 17 2

Ontario (English) 16 1 Quebec (French) 15 1

New Brunswick (French) 12 less than 1 New Brunswick (English) 15 1

Spain 14 1 Spain 12 1

United Kingdom 55 2 United States 12 1

Ireland 14 less than 1 Ireland 9 1

Ontario (French) 7 0 Ontario (French) 6 less thE'l 1

United States 9 1 New Brunswick (French) 7 less thaa 1

' Level 600 is defined as understanding concepts and level 700 is
defined as interpreting data.

b Students in Korea, Quebec, Ncw Brunswick, Ontario, and Spain
begin school at age 6; students in British Columbia, the United
Kingdom, and the United States begin school at age 5; students in
Ireland begin school at age 4.

one likely contributor to differences in student
achievement in mathematics was the curriculum
presented to students. The curriculum has been
identified as less challenging in the United States
with more difficult addition and subtraction prob-
lems introduced later in the United States than in
Japan, Taiwan, mainland China, and the former
Soviet Union (Fuson et al. 1988) and with a much
broader range of word problems introduced in
Soviet texts than in American texts (Stigler et al.
1986). Clearly, if the most able students are not
introduced to the same range of concepts, they
cannot be expected to learn those concepts. The
curriculum must be examined to ensure that all
children in the United States are presented with
the most challenging curriculum within their grasp.

Issues

A very disturbing finding of this review is the
lack of information on the performance of "high
ability" studentsaccording to anybody's defini-

' Level 600 is defined as understanding concepts and level 700 is
defined as interpreting data.

b Stldents in Korea, Quebec, New Brunswick, Ontario, and Spain
begin school at age 6; students in British Columbia, the United
Kingdom, and the United States begin school at age 5; students in
Ireland begin school at age 4.

tion of hie: ability. Nearly all data which are
reported are based on the high achievers on a given
assessment instrument; however, little informa-
tion is available on the cognitive abilities of these
students. Further, the small number or percentage
of students scoring in the upper ranges of the
instruments, particularly the National Assessment
of Educational Progress assessments, make analy-
ses of trends and pattern particularly tenuous.
Other comparative studies consulted for this paper
simply did not include a large enough sample of
high ability students to warrant their inclusion in
the discussion.

The national assessment studies included in this
seview are often limited by their focus on the
general population of students and the inclusion of
high ability student analyses only as a by-product
of the main purpose. This results not only in small
numbers of high ability students studied but also
in limited information on the effects of programs
particularly suited to these students and on the
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achievement of the goals set for the most gifted
students. For purpcses of this paper, the interna-
tional studies provided the most comprehensive
information on the most able students.

Other Related and Anecdotal Data

An anecdotal report of non-siandardized, non-
test data may illustrate the real-world impact of
the performance differences. The managers of a
semiconductor plant recently opened in the South-
eastern United States had to hire graduate students
to perform the statistical quality control functions
carried out by high school graduates in a compara-
ble plant in Japan (Gilden, 1987).

The superior quality of U.S. colleges and gradu-
ate schools is often cited as evidence ofthe success
of the U.S. educational system. However, exami-
nation of the graduate enrolments in those institu-
tions is further evidence of serious problems in the
future if the United States cannot find a way to
make its students competitive in the international
arena and interested in careers in mathematics and
science.

Conclusions
The available data on the performance of highly

able students in the United States are limited by
the shortage of studies particular to the gifted
student, the limited assessment range and other
problems and factors discussed above. Further,
there is evidence that the mathematics aptitude
test score decline among the highest scoring stu-
dents as measured by SAT (Scholastic Aptitude
Test) scores has leveled off. However, the data on
the verbal performance of the most able U.S.
students, the data from the NAEP studies and from
the international studies of achievement in mathe-
matics and science are compelling evidence that
the achievement levels of the most able students
in the United States are declining. The scores of
the highest achieving students in this country do
not compare favorably with those of most other

industrialized nationsespecially in advanced
mathematics and science. America's most capable
students are not competitive academically with the
best students in other nations. In fact, they barely
perform as well as the average student in many of
those nations. These findings are dramatic testi-
mony to the failure of the educational system to
meet the challenge of developing the nation's great-
est resourcethe potential of the gifted student.

In presenting the educational goals for the Year
2000, former President Bush said, "These goals
are about excellence. Meeting them will require
that the performance of our highest achievers be
boosted to ievels that equal or exceed the perform-
ance of the best students anywhere. . . . We must
work to ensure that a significant number of students
from all races, ethnic groups, and income levels
are among our top performers." The nation has
far to go.

Some Final Concerns and
Cominents

Although this paper has been commissioned by
the U.S. Department of Education and the natural
tendency is to look to schools as the source of both
the oroblems and the solutions, it is important to
remember that schools exist within a societal and
cultural context as the International Association
for the Evaluation of Educational Achievement and
other international studies clearly document. As
Torsten Husen has pointed out, "IEA findings
consistently show that non-scholastic factors ac-
count for a considerable portion of the between-
student, between-school, and between-country
variation. Thus educational improvement is also a
matter of improving the social and economic con-
ditions under which the educational system oper-
ates. To use .a modern expressioneducational
reforms call for systems solutions which relate to
society at large" (Walker, 1976, 12). The attitudes
of mothers in the study by Stevenson et al. (1986)
further document that finding. Any consideration
of the changes necessary in order for gifted students



to fulfill their potential cannot ignore the larger
context of education and society at large.

The challenge to the United States is to examine
its educational system, the context of that system
and the interactions between the two to determine
the relevant forces which must be brought to bear
if the serious trend of underachievement among the
most able students in this country is to be reversed.

Appendix A: Definitions of
Level 350 on the National

Assessment of Educational
Progress Scales

Reading Level 350: Advanced
Skills and Strategies

Readers who use advanced reading skills and
strategies can extend and restructure the idtas
presented in specialized and complex texts. Exam-
ples include scientific materials, literary essays,
historical documents, and materials similar to those
found in professional and technical working envi-
ronments. They are also able to understand the
links between ideas even when those links are not
explicitly stated, and to make appropriate general-
izations even when the texts lack clear introduc-
tions or explanations. Performance at this level
suggest the ability to synthesize and learn from
specialized reading materials.

Mathematics Level 350:
Multistep Problem-Solving and

, Algebra

Learners at this level can apply a range of
reasoning skills to solve multistep problems. They
can solve routine problems involving fractions and
percentages, recognize properties of basic geo-
metric figures, and work with exponents and square
roots. They can solve a variety of two-step prob-
lems using variables, identify equivalent algebraic
expressions, and solve linear equations and ine-
qualities. They are developing an understanding of
functions and coordinate systems.

Science Level 350: IntegrateE
Specialized Scientific
Information

Students at this level can infer relationships and
draw conclusions using detailed scientific knowl-
edge from the physical sciences, particularly chem-..
Istry. They also can apply basic principles of
genetics and interpret societal implications of re-
search in this field.
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From: Applebee, A. N., Langer, J. A., & Mullis,
I. V. S. (1989). Crossroads in American Educa-
tion: A Summary of Findings. Princeton, N.J.:
Educational Testing Service.

History Level 350: Interprets
Historical Information and
Ideas

Students at this level are developing a detailed
understanding of historical vocabulary, facts, re-
gions, and ideas. They are familiar with the content
of a wider variety of texts such as the Articles of
Confederation, the Federalist Papers, Washing-
ton's Farewell Address, and certain amendments
to the Constitution. They are aware of the religious
diversity of the United States and recognize the
continuing tension between democratic principles
and such social realities as poverty and discrimina-
tion. These students demonstrate a rudimentary
understanding of the history of U.S. foreign pol-
icy. They are beginning to reiate social science
conceptssuch as price theory, separation of
powerz., and essential functions of governmentto
historical themes and can evaluate causal relation-
ships.

From: Hammack, et al (1990). The U.S. History
Report Card. Princeton, N.J.: Educational
Testing Service.

References

American College Testing Program. (1969-1989).
ACT High School Profile. Iowa City: American
College Testing Program.

21



Anderson, L., Jenkins, L. B., Leming, J., Mac-
Donald, W. B., Mullis, I. V. S., Turner, M.
J., & Wooster, J. S. (1990). The Civics Report
Card. Princeton, NJ: Educational Testing Ser-
vice.

Applebee, A. N.., Langer, J. A., & Mullis, I. V.
S. (1989). Crossroads in American Education:
A Summary of Findings. Princeton, NJ: Educa-
tional Testing Service.

College Entrance Examination Board. (1972-
1989). College Bound Seniors. Princeton, NJ:
Educational Testing Service.

Comber, L. C., & Keeves, J. P. (1973). Science
Education in Nineteen Countries: An Empirical
Study. New York: Wiley.

Divoky, D. (1988). The Model Minority Goes to
School. Phi Delta Kappan, 70, 219-222.

Dossey, J. A., Mullis, I. N. S., Linguist, M. M.,
& Chambers, D.L. (1988). The Mathematics
Report Card: Are We Measuring Up? Princeton,
NJ: Educational Testing Service.

Eckland, B. K. (1982). College Entrance Examina-
tion Trends. In G. R. Austin & H. Garber
(Eds.), The Rise and Fall ofNational Test Scores
(pp. 9-34). New York: Academic Press:

Educational Testing Service. (1989). What Ameri-
cans Study. Princeton, NJ: Educational Testing
Service.

Fuson, K., Stigler, J., & Bartsh, K. (1988). Grade
Placement of Addition and Subtraction Topics
in Japan, Mainland China, the Soviet Union,
Taiwan, and the. United States. Journal for
Research in Mathematics Education, 19, 449-
56.

Garden, R. A. (1989). Students' achievements:
Population B. In D. F. Robitalille & R. A.
Garden, (eds.), The IEA Study of Mathematics

II: Contexts and Outcomes ofSchool Mathemat-
ics (pp. 126-152) Oxford:Pergamon Press.

Gilden, G. (April 2, 1987). Chip Sense and Non-
sense. Wall Street Journal.

Grandy, J. (1987). Trends in the Selection of Sci-
ence, Mathematics, or Engineering as Major
Fields of Study among Top-scoring SAT Takers.
Princeton, NJ: Educational Testing Service.

Hammack, D. C., Hartoonian, M., Howe, J.,
Jenkins, L. B., Levstik, L.S., MacDonald,
W.B., Mullis, I.V.S., & Owen, E. (1990). The
U.S. History Report Card. Princeton, NJ: Edu-
cational Testing Service.

Harnish, D., Walberg, J., Tsai, S-L., Sato, T.,&
Fryans, L. (1985). Mathematics Productivity
in Japan and Illinois. Evaluation in Education,
9, 277-284.

Husen, T. (Ed.). (1967). InternationalStudy of
Achievement in Mathematics: A Comparison of
Twelve Countries. New York: Wiley.

International Association for the Evaluation of Ed-
ucational Achievement. (1988). Science
Achievement in Seventeen Countries: A Prelimi-
nary Report. Oxford: Pergamon Press.

Lapointe, A. E., Mead, N. A., & Phillips, G. W.
(1989). A World of Differences: An Interna-
tional Assessment of Mathematics and Science.
Princeton, NJ: Educational Testing Service.

Madison, B. L., & Hart, T. A. (1989). A Challenge
of Numbers: People in the Mathematical Sci-
ences. Washington, D.C.: National Academy
Press.

Maeroff, G. I. (1983). School and College.
Princeton, NJ: The Carnegie Foundation for
the Advancement of Teaching.

McKright, C. C., Crosswhite, F. J., Dossey, J.
A., Kifer, E., Swafford, J. 0., Travers, K.J.,

2
25

2



Cooney, T. J. (1987). The Underachieving Cur-
riculum: Assessing US. School Mathematics
from an International Perspective. Champaign,
IL: Stipes Publishing Company.

Miwa, T. (1987, March). Algebra Teaching in
Japanese School Mathematics. Paper presented
at the Teaching and Learning of Algebra Confer-
ence, University of Georgia, Athens, GA.

National Research Council. (1987). Summary Re-
port 1986: Doctoral Recipients from United
States Universities. Washington, DC: National
Academy Press.

Robitalille, D. F., & Garden, R. A. (Eds.). (1989).
The IEA Study of Mathematics II: Contexts
and Outcomes of School Mathematics. Oxford:
Pergamon Press.

Shanker, A. (1990). The End of the Traditional
Model of Schoolingand a Proposal for Using
Incentives to Restructure Our Public Schools.
Phi Delta Kappan, 71, 345-357.

Stevenson, H. W. (1987). America's Math Prob-
lems. Educational Leadership, 45(2), 4-10.

Stevenson, H. W., & Lee, S.Y. (1990). Contexts
of Achievement. Monographs of the Society for
Research in Child Development, 55 (1-2, Serial
No. 221).

Stevenson, H. W., Lee, S. Y., & Stigler, J. W.
(1986). Mathematics Achievement of Chinese,

26

Japanese, and American Children. Science, 231,
693-699.

Stigler, J., Fuson, K., Ham, M., & Kim, M.
(1986). An Analysis of Addition and Subtraction
Word Problems in U.S. and Soviet Elementary
Mathematics Textbooks. Cognition and In-
struction, 3, 153-171.

Travers, K. J., Garden, R. A., & Rosier, M.
(1989). Introduction to the study. In D. F.Robi-
talille & R. A. Garden, (Eds.), The lEA Study
of Mathematics II: Contexts and Outcomes of
School Mathematics. (1-16). Oxford: Pergamon
Press.

Travers, K. J., & Westbury, I. (Eds.). (1982). The
lEA Study of Mathematics I: Analysis of Mathe-
matics Curricula. Oxford: Pergamon Press.

Travers, K. J., Oldham, E. E., & Livingston, I.
D. (1982). "Origins of the Second International
Mathematics Study." In K. J. Travers & I.
Westbury, (Eds.), The lEA study of Mathemat-
ics I: Analysis of Mathematics Curricula. (1-
14). Oxford: Pergamon Press.

Turnbull, W. W. (1985). Student Change, Pro-
gram Change: Why SAT Scores Kept Falling.
Princeton, NJ: Educational Testing Service.

Walker, D. A. (1976). The IEA Six Subject Sur-
vey: An Empirical Study of Education in Twen-
ty-one Countries. New York: Wiley.

23


